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A Study on the Determination of Gear Ratios and Shifting Pattern
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Abstract

Performance of vehicles depends mainly on engine performance, transmission gear ratios and
shifting pattern. In this paper, determination method of gear ratios and shifting pattern for
automnatic transmission equipped vehicles has been proposed. Computer programs for gear ratio
determination and shifting pattern decision using optimal design technique have been developed
for the purpose of increasing vehicle acceleration performance. For preceding study, computer
simulation of vehicle performance is carried out using numerical technique.
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Table 1 Vehicle data

Front area (m? 11.85

Vehicle mass (kg) | 1150

Aero. coeff. 0.0021

Rolling coeff. 0.01

Axle ratio 3.20

Tire effecitive radius (m) | 0.206

Gear ratio 2.840 1.540 1,00
Gear efficiency 0.85 0.87 0.92
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Fig. 9 Time-velocity, time-distance curve for given
and optimized gear ratio
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Table 2 Performance simulation result

Given ratio 5 Criterion 10 Criterion
Criterion
2.84 1.54 1.00 |2.906 1.626 1.096 | 3.065 1.499 1.094
0~ 100km/h time (sec) 18.2058 17.9031 18.1769
40~100km/h time 14,1660 13.8886 14.2395
80~100km/h time 6.1110 6.1099 5.7947
80~130km/h time 22.6195 20.6429 20.3558
0~4 sec dist.(m) 25.2560 25.4044 25.7483
0~10 sec dist. 120.2917 121.2144 119.9429
400 m Vel.(km/h) 106.5035 107.4513 107.2712
0~400 m time 21.0265 20.9012 21.1022
80~110km/h dist 285.2724 274.6524 266.4396
80~110km/h time 10.5817 10.2262 9.9171

-
o

Table 3 Vehicle data

TORQUE (Kgym)

ENGINE SPEBQ{rpm)
Fig. 12 Engine performance curve

Front area

Vehicle mass

Aero. coeff.

Rolling coeff.

Axle ratio

Tire effective radius

(m?) 1.843

(kg) 1275
0.002
0.015
4.105

(m) 0.286
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Table 4 Performance Simulation result

Criterion

0~100km/h time(sec)
40~100km/h time
80~100km/h time
80~130km/h time
0~4 sec dist.(m)
0~10 sec dist.

400 m Vel. (km/h)
0~400 m timn
80~110km/h dist.
80~110km/h time

5 Criterion 10 Criterion
2.842 1.542 1.093 | 3.050 1.527 1.091
13.9159 13.9717
10.7972 10.9311
4.6109 4.5897
15.8630 15.8526
30.8882 31.3806
142.7034 142.7427
115.9207 115.7819
19.1369 19.1542
208.7834 208.5104
7.7836 7.7720
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